Purpose. The purpose of the paper is to develop a formal technique of the theory of intelligence, namely, to develop the model and axiomatics in the language of algebra of finite predicates (AFP); to introduce a system of operations on relations; to construct of the algebra of relations. Methods. The methods of algebra of finite predicates, Boolean algebra and axiomatic method are used in the paper. Results. In the paper the mathematical apparatus of the theory of intellect was further developed. The models and axiomatics of relations in the language of algebra of finite predicates (AFP) are developed, operations on relations such as the injection, equivalence, surjection, quasi-order, partial order, circulation and product of the relation are introduced. The algebra of relations is constructed. The system of operations on predicates in the algebra of finite predicates, namely, the Boolean negation, disjunction, conjunction, implication, equivalence is axiomatically assigned. The basic predicates (predicates of object recognition) are introduced. Conclusions. The predicates of different orders correspond to concepts of a different level of abstraction. The solution of the AFP equations can be interpreted as a creative activity of a person. Due to the presence of such a wide and meaningful interpretation, even the purely mathematical development of the AFP allows at the same time to impel the development of the theory of intelligence. The minimization, decomposition, solution of equations, identical transformation of formulas are important tasks of the theory of intelligence. K e ywor d s : theory of intelligence; algebra of finite predicates; comparator identification.
Introduction
The present paper is a continuation of the paper [1] , in which a multidimensional predicate model of comparator identification [2, 3] was proposed and the axiomatics of this model was substantiated.
In the article were obtained mathematical results aimed at developing the formal apparatus of the theory of intelligence [4] [5] [6] [7] [8] [9] [10] [11] [12] .
Models and axiomatics of relations in the language of algebra of finite predicates (AFP) and the operations on predicates are considered.
Relations
Any ordered collection of any elements 1 2 n ,a ,...,a a is called a set, a list, or a sequence. Elements that form a set are called its components. Each component in the set is characterized by its place, so that changing the places of different elements in the set leads to a change in the entire set. Sets may differ from each other in the number of components n , as well as the composition or order of the elements in the set. To record a set, is used a list of all its components, enclosed in parentheses: 1 
. a a ,a (
) . The parts of the components in the set are numbered from left to right. At different places in the set there can be both different and identical elements. Onecomponent set is called -unary, bicomponent -binary, three-component -ternary, n -component -n -ary. The number of components in a set is called its arity. A binary set is called an ordered pair or simply a pair. Any unary set ( a ) coincides with the element a . If the characters a and b denote the same set, then it is said that the sets a and b are equal and it is written  a b . Two sets 
Let's assume that 1 The operation  of obtaining a Cartesian product  A B from the set A and B is associative:
at any A , B , C . In combination with operations  ,  , The operation of the Cartesian product of sets has the following properties: 
Any subset P of the Cartesian product A of the sets 1 
. the relation  , not containing a single set, is called empty; the relation P , consisting of all the sets of the Cartesian product A , is called complete. The relations, as well as sets, we will denote in bold capital Latin letters. At 1  n the relation is called unary, at 2  n -binary, at 3  n -ternary. At arbitrary value n the relation is called n -ary. About nary relation, defined for n A , or brevity, it is said that it is defined for A . Instead of expression «the relation P , defined for A » is briefly called «the relation P for A ». For tasks in which the Relations appear for A , the set A plays the role of the universe, and the relations themselves are the role of subsets of this universe.
We can speak of the attribute of a set to the relation, equality and inclusion of relations on A , as well as on their integration, intersection and addition. Thus, on the set of all relations is defined an algebra, which is a kind of Boolean algebra. The unification of the relations is called their disjunction, the intersectionthe conjunction, the complement -the negation of the relations. We can talk about the Cartesian product  P Q of the relations P and Q . The predicating 1 
g(( f ( x )) gf ( x )
. Algebra of the relations for A is called the set of all binary of the relations on A with the operations defined on it  ,  , ,  and  . In the algebra of the relations, all the basic identities of Boolean algebra are valid. The role of operations =,  and ' in the algebra of the relations, they perform the operations of union, intersection and addition of the relations. Operations  and  obey the following identities:
Which, together with the basic identities of the Boolean algebra, are considered the basic identities in the algebra of the relations. The analogue of the last two identities for the operation  is incorrect, instead of them there are inclusions
The character P , Q and R denote arbitrary binary relations on A .
Predicates
Let's consider a formal language, the algebra of finite predicates, with the help of which predicates realized by the subject can be mathematically expressed [1] . First, let's consider the algebra of logic, which is used to use the introduction of the algebra of predicates. Let's introduce the set 0 1  { , }  . The symbols 0 and 1 are called Boolean elements. The symbol 0 is called zero or false, the symbol 1 is one or true. Variable, defined for set  , is called Boolean. Boolean variables will be denoted by lower case letters of the Greek alphabet.
The single operation    , displaying the set  itself and defined by the equalities
and
is called Boolean negation. 
Double operation
is called a Boolean conjunct or Boolean multiplication. The set  , together with the operations defined on it ,  and  , is called algebra of logic. The algebra of logic is a kind of Boolean algebra. The role of operations +,  and ' in algebra, the logic performs operations  ,  and . In the algebra of logic all the basic identities of Boolean algebra are valid. Functions 
is called the implication, the Boolean function
the equivalence. 
The conjunction or logical addition of predicates P and Q is called the predicate     P Q P Q PQ with the values
The negation of the predicate P is called the predicate P with the values
On the right-hand side of (29) - (31), the signs  ,  , is denoted the Boolean disjunction, conjunction and negation. On the left-hand side of the same equations, the signs  ,  , are denoted operations of disjunction, conjunction and negation of predicates.
The set of all n -ary predicates, assigned for n U , on which the operations of disjunction, conjunction and negation are defined, predicates is called algebra n -ary predicates for U .
The operations of disjunction, conjunction and negation of predicates are called basic for the algebra of predicates.
The algebra of predicates at any value n is a kind of Boolean algebra. In it all the basic identities of Boolean algebra are satisfied.
In the algebra of predicates, the role of the elements 0, 1 and operations +,  and ' perform respectively the identically false and identically true predicates and operations of disjunction, conjunctions and negations of predicates.
Predicates of the form:
, если x a (32) are called basic for the algebra of predicates. Here 1  i ,n , a -any element of the universe U . If the universe is finite and consists of k the elements, then everything is available kn of the different basic elements.
The algebra of predicates is complete in the sense that any of its predicates can be represented in the form of a certain superposition of basic operations that are changed to basic elements.
The predicate a i
x is called the recognition of an object a under the variable i x .
For item recognition at any 1  i ,n the following identities are valid:
Law of truth
law of negation -for any
law of falsity -for any
The record
means the logical sum of the operation that is executed for every a , belonging to the universe U . If universe is final
} , then the newly derived identities can be rewritten in the form: of the truth law 1
law of negation -for any 1  i ,n and 1
law of falsity -for any 1
Let P -the relation, defined for n U . The predicate P , values of which are calculated by the rule
is called the predicate, relevant to the relation P . To each relation P for n U corresponds its own predicate P for n U and vice versus. The presence of such a oneto-one correspondence between the relations and the predicate makes it possible to write mathematically any of the relations in the form of some formula of the predicate algebra over which the values of the predicate corresponding to this relation can be calculated.
For example, to the relation
corresponds the predicate P , values of which are determined by the formula 3 4 2 4 1 3
).
The variables 3 1 2 4 ,x ,x , x x , the figures appearing in the formula can be interpreted meaningfully as the names of the first, second, third and fourth places of the elements in the sets forming the relation P (counting from the left is wrong).
The recording
n,x n a а means that in this case it is a matter of typing ( п,а,п,а ) , on the first and third places of which there is a letter п , and on the second and fourth -the letter а .
Any predicate P , preset at n U , can be expressed by the following formula of the algebra of predicate
is called the perfect disjunctive normal form of the predicate P (abbreviated as CDNF the predicate). The entry on the right-hand side of (40) 
The expression of the sets i A of formulas (41) 
of the value of the predicate P an be chosen arbitrarily. The fact of setting the relations P on a Cartesian product A formally expressed by a system of equations
, bounding values of variables 1 Thus, we are forced to distinguish between the relations of equality, depending on where in ncomponent set are the elements associated with this relation of equality.
To the equality D , connecting the elements in ncomponent set on i -м and j -м places, there corresponds a predicate D , whose values are determined by the formula:
If the universe is finite 
To the intersection  A B of the sets A and B corresponds the predicate
   i i i ( A B )( x ) A( x ) B( x ).
To the addition  A of the set A corresponds to the predicate
It is seen that the union, intersection and addition of predicates coincide, respectively, with their disjunction, conjunctions and negations, (29) -(31). In the same way, the disjunction, conjunction and negation of predicates corresponding to these theses correspond to the unification, intersection and addition of the relations. It can be shown that at such a definition of operations  ,  and ~ for the sets and of the relations they will satisfy all the basic identities of Boolean algebra.
We note that an empty set  corresponds to the predicate
for every  i x U . The universal set U corresponds to the predicate
for every  i x U . Similarly, to empty and complete relations correspond predicates identically false and identically true.
Conclusions
The predicates of different orders correspond to concepts of a different level of abstraction.
The solution of algebra of finite predicates (AFP) equations can be interpreted as a creative activity of a human.
Due to the presence of such a broad meaningful interpretation, even the purely mathematical development of the AFP allows at the same time to advance the development of the theory of intelligence.
The minimization, decomposition, solution of equations, identical transformation of formulas are the important tasks of the theory of intelligence. In this area there are obtained already significant results.
Thus, the AFP formulas can be directly interpreted as phrases of the natural language; the predicates denoted by formulas -as human thoughts; operations on the predicates -as human intellectual activity. The AFP equations are interpreted as the laws of thought. The minimization of formulas is directly connected with the laconism of speech.
The decomposition of formulas corresponds to the dismemberment of the text into separate sentences in the process of speech.
